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lindsay Light & Chemieal Company

REPORT ON MQNAZITE PROPERTIES OF FOOTE
MINERIOS STRYALTZADOS LIMITADA
(roMIL)

Vitoris, E. B, Santo, Brasil

M, ¥, “C*’W!nﬂ
Howard B, Xremers

Septewber 27, 1948

1, INTRODUCTION

During the period August 15 to September 12, 1948 we msde a drief
survey of the monasite properties st present contyellsd by FOMIL, The
suyvey wes made to determine the monikite potential of FOMIL's preperties
and the actusl and potemtis) morsiits pfoduction of FOMIL,

All inspections of FOMIL pbperd.ﬁ were made with the guidanes of
Edward Kraft (generel menager) and James Crawford (superintendent).
Although certain other phasss of FOMIL wers inspected, such as their
Sapacia beryl mine (20 lm, from 3, Tome, Mines Geruis), only brief resorts
cn these activities are giWen here,

<Mb of the infoymatisn on the arenl extent of the mines wee obtxined
from Kraft,

2, FIEID TESTING EQUIPMENT |
Imammich as it was impossible to bring large samples to the United
States, many of the tests berein rejorbed were mede in the field, The
 testing squipnent consistel of (1) a cortadle beta-gemma Geiger-Musller
survey meter (Beciman model NX5, AEC model SGM 15A Serial No. 1106),
{2) hend speetroscope, magrifying glass, ete,,
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and (3) comparison standarde for monazite sand consisting of mixtures of send
of the following compozitions:

Per oent Compozition

Monagzite 1 2,5, 5 10 25 50 106
Imenite 55 55 55 55 55 35 -
Zirgon 35 35 35 20 10 10 ———
Silica 9 75 5 15 10 3 -

The sand mixtures were zlued on cerdboard, and the cards thus obtained
were covered with celluloid for protection, The standards were carried in ¢
two-plece clgaret case which was used 28 , volumetric measurs in pamning tests,
The standards were extremely helpful, but they should have ineluded the range
50 to 1004,

VYolupetyic measurements were nade of panned concentrates, and calculsziions
were based on a bulk value for heavy minerel sand of 2,14 to 2,43 z./cc,

Where snalyses are reported with an analysis mmber (AN), the sssays were
made at our laboratorles, Mineral analyses were made by magnetic separstin
(Operstion Mamusl, Part 2, C, Me200), and chemical analyses were made by our

standard monazite snalysis method (Operation ¥anusl, Part 2, C, R-l).

3. MONAZITE DEPOSITS CONTROLIED BY POMIL

At present, the principal Brazil monzzite deposits consist of modern und
recent marine beaches clong the itlantic coast in the states of Rio de Janiero,
Bepirito 3anto, and Dahla, These Leach deposits vary both in the content and
the composition of their heavy sands, Ths heavy mineral concentrates consipt
predominantly of ilmenite, monaszite, and zireon, In addition to besch sanis,
nearly all of the rocks and clay derived therefrom contain monasite, It is
entirely probablg thet monazitesvearing rocks extend at least 100 miles inland

Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1
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along much of the Atlantic coast bordered by the stztes of Rio de Jeniero,
Espirito Santo, and Bahla, As 2 matter of faet, panning tests of clays
derived from the country rock in many parts of Espirito Santo showed
appreciable smounts of monazite,

The Brazil beach deposits are of t wo types, recent znd modern, represented
schematically in Figures 1 and 2,

FOMIL monazite deposits are in Esplirito Santo and are named a3 follows

(see map for location):

Nans Formeyr owner or Lessor
Capuba du Pont
Carspebus No, 1 du Pont
Carapebus No, 2 du Pont
Ponta da Frute du Pont
¥ai~Ba Toryes
Parsti Toryes
Patramonioc Torpes
Calu Torres

In addition FOMIL has fipst rights tomine I t apo ¢t a n g a, when such
rights are granted by the DNF¥M, FOMIL is also considering the pruchase cf
the U b u mine which is owned by a farmer at Ubu, E, B, Santo.

The Torres properties were leased to FOMIL for & three year period
beginning Jan. 1, 1947 on a royslty basis of Cr8600 per metric ton refined
monazite produced., The du Pont properties are now in FOMIL's name znc were
obtained from du Pont when the latter ceased ilmenite prospecting in Drszil.

FOMIL has prowpected all of their properties, Their prospecting rethod
consisted of taking samples with a pot hole digger until clay or water wes
reached (up to 6 meters deep). The overburden sample was discarded, znd a
representative sample of the concentrate sand layer (if present) was nade by
quartering, Concentrate sand lenses were thus outlined and the depths ncted.
Sampling wes usually done every 50 meters, The samples were taken to the
Vitoria office, sznd after washing, grain counts were made, We consider the

sample t aking method as being sdequate, but we do not believe that the grain-

oount B R o ReBokE2Ra8: AHI6S - AR 80 TTD R0 SOBEESTSRE S 1t respect

te grain size,
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At the time of our visit, FOMIL had not completed assays of many of their

samples,

CAPUBA

This is & recent beach deposit about 2 km, long situated about 30 km,
NNE of Vitoria and sbout 300-500 meters from the present beach, D Pont
formerly considered working the area for {lmenite, We did not see ruch cf
this property; no good mining areas were visited,

FOMIL is doing no mining at Capubs, but intends to mine it for sircon
sand,

Du Pont reported the average composition of the sand in the mine is o8

follows:
Ilmenite 11,38%
Second class ilmenite —---= 1,47
Monagite —--—-owm——m- —aname 0,68
Normagnetic — 8,47
quarts ------ 77.99

and estimated the mine to contain 11,500 netric tons of ilmenite, 3ssed on
this, the mine contains 680 metric tons of monazite, However, Kraft says that
the du Pont prospecting did not take into account the generzlly accepted rule
_in such deposits thet monazite tends to concentrate in the deeper rarts of the
depositsj the du Pont prospecting was shallow, and test holes were not nade to
clay or water, Ve have heard thst du Pont now admits that theirdata on the

monazite contents of their Brazil prospects are t oo low,

CARAPEBUSNos, 1 and 2

These mines zre located about 20 km, NE of Vitoria and are of the recint
type. The mines totsl sbout /. lm. in length and the mineable areas were roe
ported tobe u» to 30 meters wide, The hesvy sands conslst of ilmenite, zircon

and monazite,

Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1
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Du Pont reported that the averege composition of the sand or Carapebus

No. 1 was as follows:

Ilmenite - - 19:18%
Secord class ilmenite we-—— 5,55
Monazite Cus7
Nonmagnetic 6.33
Quarlz me=ee- - B2.45

Du Pont estimated that a 10 cm. thick layer of ®ncentrate contained on
the property would contain 40,480 metric tons of ilmenite, On this basis, the
same layer would contain 1,850 tons of monszite, FOMIL's test holes showed &
rich lens of sand on Carapebus No, 1 which was missed in the du ront prospecting.

Only a mmall portion of one oxe body on Carapebus No, 1 was vigited, Three
ore bodies on Carepebus No, 2were confirmed with the telger meter, Neter read-
ings of 0,05-0,15 mr/hr, were observed (background 0,02 mr/hr,). at points
indicated by Kraft to contain lenses of heavy sands, Confiymations of ore
bodies disclosed by FOMIL was satisfactory with the Gelger meter provided the
ore layers were not too deeply buried, The three ore bodies or Cazrapebus Mo, 1
were revorted to have average thicknesses of one neter, widths prreximating
iO meters, and lengths of about 300 meters. Panning tests of mined concentrate
showed about 50% heavy sands snd 2,57 monazite (ebout 5% monazite in ihe heavy
mineral concentrate),

Panning tests of "barren® sands showed about 0,53 monazite.

Considepations of du Font's surveys indicate that Carapebus Ho, ~ ray
contain 2,000-3,000 tons monagite, Including the "barren" sands, it is
estimated by us that the mine contains at least 25,000 tons monazite.

FOMIL's surveys indicate five ore bodies, and Kraft estimates t .t these

five deposits contain 2,500 to 3,000 tons of monazite, not considering the

barren sonds,

Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1
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At the north end of Esperito Santo Bay, we saw 3 amall beach of modern
type (Fig. 2) which consisted of black sand containing sbout 5010% monzzite,
Clay from the cliffs near by showed approximstely 0,1«0,5% monszite on panning.
Part of Carapebus No, 2 was worked about 20 years ago by the French. Two
stockpiles of unwashed beach congentrates were left c:m the property. Ueiger
neter readings on the two piles were 0,1 to 0,15 mrhr., and panning toste showed
that the material in the piles contzined about 50% heavy sands and 2,57 mcnegite
(or 5% monagite in the heavy mineral concentrate). The two piles were estimated

to contain about 500 to 1,000 tons of heavy minsrals.

PONTA DA FRUTA
The Pontz da Fruta mines Nos., 1 and 2 are located near the village of
Ponta da Fruta, sbout 35 km. S of Vitoria and about 20 lm. NE of Guarapari.
The deposit 1s of the recent type. The No, 1 mine is 4 km, long and
the adjacent Yo, 2 mine is 2 ¥km. long. The thickness of the natursl concentrate
layer vwas reported by FOMIL tote 1-3 meters and sbout 20=30 meters wide,
Du Pont's astimation of the average composition af the sand at Ponte da
Fruta No. 1 was as follows:
Second ¢lass llmenite -- h.ll
Monagzite 0,h3
Normagnetic —----=~ewe-- .96

PArtE memmeemeo o 67.85
6.5

They estimated that the mine contained 61,000 metric tons of ilmenite;

on this basis it should contain 1,300 metric tons of monazite, Nore monazite
than this is present because the du Pont surveys did not include the lower
natural concentrate layer where the monazite content of the heavy mineral sands

is grester,
FOMIL had not completed calculations of their prospecting test loles et the

time of our visit, Geiger meter prospeets by us showed that t he nine conteined

cansid?able monazite.
pproved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1
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FOMIL started rining at Ponte da Fruta No. 1 in 1948, intending to ship a
zi pcon-ilmenite mixture to the Foote Minerzl Co. of Philadelphie. However,
when mining was started it was found thet the amount of monagite in the concen-
trate was so high that shipment of the concentrate was impossible, ‘Hning wes
done by washing off approximately 3 ft. of overburden sand with a hydraulic jun,
and then the underlying 6-10 ft, of natursl concentrate layer was pumped with
wster over six roughert ables and four cleaner tables. The table tailings were
pumped tc the beach, The heavy mineral conten'ﬁrate thus produced was tole loaded
ontc a bsrge at the beach (100 ton capacity) and was to be shipped to Vitoria,
Mining operations were suspended pending the installation of separetion ejpilrment
.at ¥itorig. Production from ihe tables averaged 0,5 ton heavy uminerals per hour
per t able for six tables, Only a small stock of coneentrate was riode ond this s
' at the nine, o

A sam.ple of the heavy minersl concentrate produced by the tables had the
following analysis (AN 485129):

Ilnenite =wmoo-eommmmmes 46,07

Monazite - - 134
Normagnetic =m-=-w---=== 40,6 {largely zircon)
0.0

Assuming that the mined sends contained 50% heavy minerale of the atove
composition, the mine would contain 110,000 tons heavy mineral concenmtrate or
50,600 tons ilmenite, 14,700 tons monagite and approximetely 45,000 tons zireon,

exclusive of these minerals contained in the overburden and "barrven" sonds,.

HAI-BA

The Mai-Ba mine is a modern beach deposit locatec on the present ocern
beach adjacent to Lake HMgi-Ba about 10 k. from Anchieta, It is sbout 2,000
meters long and the minesble arsa 13 about 10=15 meters wide adjacent to sbhrust
slay cliffs which are aboub 20 to 30 meters high.

This is the only FOMIL beach mine being worked, Operations were startec

on May 1948,
&gﬁroved For Release 2003/10/02 : CIA-RDP80-00926 A000600040002-1
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Mining is done by removing approximately 10 ft, of overburden sand near the
cliff base, The thusly exposed layers of monazite and black sand are shoveled
out selectively, The monazite bearing veins vary from 1 ca, to 1 meter thick,
the average of those scen was sbout 10 cm,; and the total vein thickness resoved
is about 0,5-1 meter, The natupal concentrate Lthey removed is supposed tole
roughly adjusted #t the mine to contain about 20F heevy @inepsls, It is trans-
ported by truck to the mill located zbout 100 meters from the mine, After
storms, considerable monazite concentrates are found on the beach, end these
are scraped up and t emporarily stored in piles on the beach fér transportation
to the mill,

The monazlte-rich veins exposed in the mines often consist loeczlly of 70~
- 80% monazite, and occasionally, cqaanied monazite sandstones are found adjacent
to the cliff,

At the mill, s reserve stock of about 4,000 tons of mined send is kert on
hand fort abling in case of inclement conditions on the b each which prevent
mining, This stockpile was samélcd and analysed as follows (AN 485126):

+20 mesh -ee - 9,02
Iimenite {plus f,arnet) ————2T
m&ﬂte ———— "“1203
Nema.gaetic al.g

The mined sand at this mill is shoveled into 2 launder and the sand slurry [lows
by gravity onto two Deister tables having L ft, X 10 ft. decks, The tebles vere
somewhat overloaded, and a concentrate containing about 55-70% monazite was
produced at the rate of approximately 1l-l,5 ton per hour pr table. The mona-
zite recovery was estinated to be about 605,

Tailings from the tables flow by gravity to a pump where they are pressnvl;
pumped to a pile locsted between the mill and beach, FOMIL eventually contamplates

pumping the tailings directly to the beach, = distance of about 100 meters, when

pipe can be secured,

Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1
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Analysis of a sample of tailings taken Aug. 18,1948 showed (AN 48512%):
28,74 ilmenite
3.54 monazite
67.8% normegnetic sands

Monaglte concentrate from the tebles flows into boxes {2 cu. meter cs,pécity)
where the excess water is drained off . From these boxes, the concentrate is
shoveled to a temporary stockpile which is trucked to a warehouse on the whapf
at Anchieta, There it is baéged for barge transportation to the magnetic separa-
tion plant at Vitori,.

Production of tabled monszite concentrate avereges 1,0~-1,5 ton per hour per
table, For a 20 hour day, 26 day month, the production from two tables could
therefore be over 1,000 tons of concentrate per month, The actuzl aversze produc-
tion rate has been about 200 tons per month on account of stoppages anc one shift
operation.

A sample of tabled concentrate such as is shipped to Anchietz (Laken hug, 18,
1948) analymed (AN 485121) as followss |

Ilmenite (vgarnet) —e-me---a 38,2%

Monagite —woueme ————— wememe 40,0
Nomgnetic - o o o - - 21.8
piv )

On Sept. 23, 1948 we received a sample of Mai-Ba table concenmtrete fyom
Kraft which analyzed (AN 485140):

Ilmenite - -~ 1%

Monagite : - e TO ( }

Nermagnetic e—eece-aa ~emee-e~ 11 (largely zircon
T

From panning tests we estimated that the "barren" .;a.nd on the beach surface
contained sbout 2% heavy minerals and 0,05-0,1% monazite, The entire mine mey

| centaln 20,000-30,000 tons of monazite in the high grade veins now beinz mined

and it may conbain =n equal amount in the overburden "barren" sands, Kroft

belleves that any estimate of the amount of monazite in the mine is Lupossible

because he reports that mined-out holes canb e re-worked after stoms;

Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1
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in fact he reported that one hole has been mined four times to date,

It is our opinlon thsat additional tables should be insta.llefi et the nill te
give greater monazite recoveries. FOMIL plans to install a third table o wash
#he tallings from the present dio tables to recover additional monszite and &n
ilmenitg fraction which willie stockpiled at the mine and returned¢ to Torves
ownershinp,

The guality of the monasite produced by us at our laboratory by maznetic
separation wus satisfactory. Analysis of such separsted monazite obtained {rom

Verious Mal-Ba samples during the course of thelr mineral analyses were us

follows:
Analysis  $Iotal  F ThOp
Numbey Oxides
485114 69.2 7.1
485116 68,2 Tl

A ¥clesn" monagzite produced on the FOMIL magnetic separator fron lal-Ea

concentr tes analyzed (AN 485132) 66,2 total oxides end 6,2% ThOa.

UBU

The Ubu deposit is of the recent type and is located at the fishing village
of Ubu, It is about 2 km, long and is just south of MaleBe, The deposit is
similar to the Parati deposit. It wes mrtially worked for monagzite in 1928
by Soelete Franco Brosileiro (the old MIBRA company), It is at present owned
by a Brazilian fishermsn living at Ubu. M¥IL has no minine rights to the

property but is considering obtaining them,

PARATI
The Psrati deposit is of the recent type and is lceated just scuth o Ubu.

It is abowt 2 km, long It has been partislly mined by Torres, and =t present

the mine sands belonging to Torres are being washed by him in "dollies" ond the

econcentrate containing about 507 mon.zite is sold to MIBRA for Cr8600 per ton

of contained monazite, NOMIL estimates tiat the dolly operation will be com-

pleted %gp{%egn'fi%?ei%%‘? 2003/10/02 : CIA-RDP80-00926A000600040002-1
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POMIL eventually plens to work the mine in much the same manner thal lal-3s
is being worked, Honazlte concentrates from Parsti probably willbe similar
to those obtained from Mai-Ba,

PATRAMONTIO

The Patrsmonia deposit is of the recent type and is located just south of
the village of Piuma, The wmineable area is atout 2,000 meters long and consists
of surface layer of concentrate about 1 meter thick and 15 meters wide, 4
sample of the concentrate analysed (AN 485130) ss follows:

Ilmenite ~wemeecnmmcaa 63, :‘%
Monszlte wemevecwecanme 3.4

Nonmagnetle ~—vvonnmcm- ag 21
accoyding toc this, the concentrate vein contains 42,000 tons ilmenite and
2,200 tons monezite,

CAJdU

The Caju deposit 1s of themcent type and 1s located ebout 2 Im. south of
Piuma, It is reached by cance from the costal roed, Portlons of it have been
worked by Torres, and there are several stockpliles of weshed sand at the mine.,

At plums, a stockpile of TLO tons of "{lmenite sand" (washed sand from
Ceju) is being considered for purchase by Kreft. According to his gnelysis it
conts ins 15.,4% monazite, Cur znalyeis of the material showed 70,3% ilmenite,
7,9% monazite, and 21,2% normagnetic (AN 485131).

The Caju deposit is about 4 lon, long and is situated nesr ar annle source
of fresh water,
ITAPOTANGA

The Itapotanga deposit is of the recent type and is located about 7 ku south

of Piuma., FOMIL has no mining rights to the property, but has & protocol on its
claim, The mineable area is about 3,5 ki, long and 5,10 meters wide,

Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1
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anslyeds of a swmle of the heavy sinersl veln stownd (A 485125)

HATAIWALG e . &g

“epr weter of depth, the mineasle deposit would contrin 57,600 tens o7 ore
{242 tonm pey cu, matar), or 30,000 tors 1lwenite i 36D Lons sonepibe.

1f the deponit bsa 3 meters »f nineshle meterdsl, it would comtnin 163,000
tons ilsenite znd 2,600 tons monszite wxelusive of the lower grews over wrueh
LR
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Tos Charles R, Lindsay, III
From: Howard E. Kremers September 5, 194¢
Subject: MEMCO-HOPE MAGNETIC SEPARATOR AT THE FOMIL “MS" PLANT,

Following is , sumnary of my observations and opinions on the performance of
the Fomil magnetic separator, Alltests were made in the presence of either J, Urawford
or Ed Kraft, Mal-Ba concentrates conbaining sbout 60 to 70% monazite uvers used,”

When first seen, the machine was adjusted by the M5 personnel and was giving an
ilmenite-gornet mixture on the first three poles, and a clean monazite on the last
three poles, The machine was operating at maximum ampersge at 230 volts, :nc was
producing cleaned monazite at the rate of approx. 25 Kg. per hour (0,5 ton er doy).
Slight adjustments to decrease the alr gaps between the main and cross belts gave a
slightly better yleld, With the air gaps as small as possible (less than 1/ 8 inch),
time tests at varylng amperages indicated that the last three poles were operating
very close to maximum magnetic flux,

After variocus adjustments had been made we were able to increase the yicld of
monazite to approx. 100 Kg. per hour. The following date were t aken after o two-
hour "warmmup" period;

Feed rate; 424 Kg./hr, (maximum nossible)

Belt speed: opprox. 50-60 ft./min. (slowestpossible;
inerease in belt speed gave poorer resulis)

Alr gap: less than 1/8 in, (as small as possible)

Voltgge: 270 volts (the machine is rated at 230 volts)

Pole Amps % removed Composition of sand

1 1.0 15,2 ilmenite~garnet

2 6.8 7.3 ilmenite~garnet

3 645 8.2 90-95% monazlite

4 8,2 7.8 90=95% monazite

5 11,8 2.9 XN=95¢ monazite

6 12.8 hel 90=95% monazite

Nonmagnetic éa.e arprox, 604 monazite

Yield: Approx. 100 Kg. monazite per hour from pole: 3, 4,5, «nil 6,
Approx. 2% of the head feed was removed as monazite, Approx.
35«40 of the monsazite present in the head feed was removed
in one pass.

The mschine was being overloaded by operstion at 270 volts,

The coils had an outside temperature of approx. 55*C, ¥ The notor
driving the ac-dc converter was running at about a 45* C. termperaiure
rise, Continuous operations under such conditions would be
inadvisable,

Further attempts were then made to obtein monazite~ilmenite fractions -n
poles 2=6 which could be separated into ilmenite middlings and clean monzzite
by splitting the two streams of sand as they came off the cross belts, Uit
the machine operating at 250 volts, and after a two hour warmeup, the best
monazite yeld was obtained, The recovery of cleaned monagite on one pass was found

¥ Analysis of the sand showed the actual monezite content to be about 567,
s e unadBRLEY Y BalPasA 200344 Ok R RIBRBE100926A800608040008;1 s0 this

temperature is not excessive.
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to be not more than 50-60 Kg, per hour. The yield could not be improved because
the shading on the first pole ves out of 2lignment with the other polesy st -hizh
feed rates s ridge of ilmenite was left on the crussbelt~discharge side of the

elt so. that it interfered with the removal of sand from the subseguent woss b elbs
A fecd rates, the monazite fractions were badly contaminated with this
ilmenite. Attempts to correct this condition by changing the position of the main
belt were not successful, The only c.rrection is to retap the fiprst pole :nd re=
lecate the brass shoes, With such correction, the capacity undoubtedly som be in-
creased,

The sand splitters on the c ross belts are poorly designed, I is impossible
to make satisfactory adjustments with the present equipment. The sand raceivers
should be modified sc that conmtrol can be made by adjusting vsnes to split the
monagite and ilmenite sanc streans,

Repassing the nonmagnetic tailings which contain spprox, 30«60% non.uzite does
not give a satisfactory recovery of clear monazite, Apparently the mzgnsts are not
strong enough to piek up the more weakly magmetic monazite sands,

It has been consistently observed that o slightly better sepsration is obtained
with wamm feed sand, However, at the last operation of the separstor using warm
sand (approx. 45°C.) s trouble was encountered with the main belt, Althoush it was
not stretched too tight, the jJoint in the belt began to loosen resulting in &
troublesome bow in the mlddle of the belt, Before further operction, the it will
have to be repaired, The belt Joint should be vuleaniged,

It is possible to completely remove ilmenite from theé sand on all six peles
without removing monzzite, This gives a monazite; zirconj quartz nonmagnetic taila
ing at the rate of 0,5e1 ton per hour, It mey be possible to obtein = fairly
satlsfactory monzzite product by screenirg these tailings. A agcreen 15 now being
set up at the M5 plant to investigate this possibility.

All of the suggestions offered by Foote in thier cables of the past week have
been tried, With appropriate siterations of the machine, it may be possible to
produce 75 Kz. cleaned monazite per hour (450 metric tons pey year at 20 iours ser
day and 300 duy year operations),

In my opinion, the sepsrator is poorly designed in the followling ways:

l. The magnets are too weak,
2., The first pole is out of alignment,
3. The cross belts are too thick,
4. The main belt is not wvulcgnized and is slightly irre:ulor.
5. The sand splitters on the cross belt peceivers are pooriy sesigned,
6. The rheostats for pole control are too small {one has boen
burned out to date??

Cost estinmates:

The diesel generator and deier each consume about 15 liters of oil per hourp,
The oil costs Fomil Cr$1.35 per liter. For 20 hour day operation, the oil ¢ost is
approx, US$L0,00. Labor costs at the M5 plant are approx, U3$15,00 per dry. ¥or
a daily 20 hour operstion with a recovery of 100 XKg. cleaned monazite per .ouy {2
metric tons per day), the separation cost would be about US$27,.50, exclusive of
overhead, maintenange, mining costs, ete,

/a/ H., X, Kremeps
ce: Foote Minerzl Co,
Edward Eraft
Richard P, Momssen, Jr.
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Analyses of Mai 3a nommegnetic tailings obtalned by removing ilmenite on
~ all six poles of the Memco-Hope separator were as follows (AN 485112):

The éample represented approximately 2 tons of materiel

Sereen analysis Chemical analysis
Mesh 4 % monazite Total oxides ~=rmewwe- - 5241
' +20 0.2 0 ThO, =we-—creeee - 5e3!
«20+40 6ol 69
=0+ 60 58,0 86
«60+100 32.4 63

=100 ﬁgg_ 46

Minersl anagr'sis

Ilmenite - 2%
Monazite R )

Since the removal of ilmenite alone could be easlly done with the separstor,
it was thought that screening this material through a 60 mesh screen would glve
2 +60 mesh material which might be acceptable monazite, or could be blended with
refined monazite to give an accepiable monazite, If practical, such 3 nrocedurs
might increase the FOMIL output of refined monazite. An experimental mmnle of
ilmenite-free tailings produced by the seperator and contaiming (M 285122) 2,1%
ilmenite, 72,5% monazite, and 2!;,&% normsgnetic sands was screened on a A0 mesh
screen, Approximately 60% of the sample wes retained on the screen, and this
material analyzed (AN 485110) 58,6% total oxides and 6,2% ThO, equivalent to 86%
monazite., Consideration of the screen analysis above shows that screee‘niﬂ;;; the
materiel on 2 60 mesh screen would give a +60 mesh fraction containing 857
monazite. On Sept, 27, 1948 we received from Kraft a sample of Mai-Ba material
from which the ilmenite had been removed on the FO¥IL separator and which was
screened at the MS plent; it snalyzed (AN 485156) 84% monazite, 17 ilmenite, and

15% zircon.
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In oprder to fortify this to 95% monczite, one part of the 85% neterial
would have to be blended with two parts of 100% monasite, In order to increas
the 85% material to 90% monazite, two parts of the m material would heve to be
blended with one part of 100% monazite,

When last seen in the early part of September, 1948, it was estimsted that
FOMIL separator had zn annual capaclty of‘ 450600 tons refined monzzite from
554 MaieBa concentrate (20 hours per day, 300 day year operation), or a carzcity
of 4,500 tons per year of ilmenite-free 857 material to be sereened. Thus, in
order to produce 904 monazite, the capacity would be bused on the rotentinz]l clean
monazite production, end the total yearly production of 90% monszite would be
eppraximately 1,300 tons, Improvements in the design and operation of the

separator would improve the yleld,

BONDED SAND, .

| Approximately 420 tons of monazite concentrate are bonded st the ME olantg
FOMIL draws against a letter of credit b.sed on this sand containing 86y
monazite,

Analysis of core samples of this stockplle are as follows:

Core Sample AN % ilmenite % monezite ¢ romarnetic
1 §85119 ' oG 571 18,0
2 485120 25,3 5743 17.4
3 485121 26,8 53.7 19.5
kL 485122 27.5 ¥3.7 12.8
AVERAGES 26,0 5545 18,5
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5. LABOR.

As of September 4, 1948, the following breakdown of personnel applied
to FOMIL., Nonepupervisory labor costs are figured at Cr$l5 per &y per parson
for a 26.day month; at US$0.05 per cruserio, this cost is USB19.50 per month.

Mechanics and mine bosses receive Cr$2.500,00 to Cr$3.500,00 rer month,

CrPICE - Uss

-19e

Montly
Salary Totals
Edward Kraft zeeneral Manager) ~~ee---cmommmmmmmeee - 250,00
J. Crawford (Superintendent) —-eeeoo oo 300,00
Phillip Meddewar (Office Manager) - - 150,00
A, Cabral (Purchasing, procurement) -——e--eeeceecseceeeee 100,00
Joseph Graf (Geologist) we-wea-- -= 200,00
Office DOY wwmecmcemocm e e 10,00
3 - Office girls (typing, filing, assay, ete, —=—==- 58,50
TI068. 50
MAT-BA -
30 « laborers (£19,50 X 30) wewmeme- ccceccmeeeaaeaas 585,00
Chauffeur seesme--an-- - mm————— 50,00
Mechanic (Cr$3.000,00 per month) - 150,00
Fiscal == - ———————— m—————— 125,00
Foreman (Cr$3.000,00 per month) - -=== 150,00
T I560,00
HMSH PLANT
8 = laborers ($19,50 X 8) ee—-comcemmmmc e 156,00
2 - mechanies (Cr@B.OO0,0’J per month) - 300,00
L5500
PONTA D& FRUTA
Watchman - - 19,50
713.50
SAPACIA BERYY, MINE
Kurt Volmér (Foremen) ~—w-m--m - - 150,00
17 - laborers ($19.50 x 17) - 331,50
TLELSO

TOTAL  $3085,50
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6. COMMENTS ON THE FOOTE MINERAL COMPANY RLPORT ON FOOTE MINSRIOS
INDUSTRIALIZADOS, LTD., (GORDON CHAMBERS, A=20-4€),

Page 2.
B. Although one of the types:of Flll's business is the buying of cres
from small prospectors end miners (in particular, beryl ore), this activity has

decreased markedly due to a lack of working capitel.

C, D. The importation of materials for resale in Brazil has been limited,
We do not believe that FOMIL at preéent has an adequate distribution programe,
Although opportunities for ressle may exist in Brazil, it wuld apiear beet to
investigate the actu,l market in Brazil before undertaking a reszle progren.
Page 3
MINING
RESERVES., According to Kyaft, the mines Capuba, Carapebus No, 1 snd 2 and
Ponta da Frutz are now permanently owned by F)MIL, Also aceording to Kpaft,
there is little possibility of Vincent Torres extending the leases on “ai-Ba,
Parati, Pestramonia, znc Caju,
Page &
MINING
METHODS, Hydraulic rining of heach sands was practiced for only & short pericd
at the Ponta da Frut: mine; this mine is 2zt present closed down. Only MaieBe
is being mined, and the sand is dug by hand and trucked to the mili, This
mining is primarily for monazite; ilrenite eventually may be an importent by-
product; the zircon is reported tobs of poor guality.

Only one beryl rine at Sapariz is being worked; mica is being mined ot
this mine on & contract basis,
Page 5
EQUIPMENTY A sand concentrating plant consisting of six rougher Deister tables
and four cleaning tables was erected at ionta da Fruta; this is now shut own,

The sand plant at Mai«Ba has two Deister tables,
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The megnetic squipment at present consists of & rotayy drier, cross-
belt magnetic seperstor, conveyers, and & Diesel generator. The installztion
of en electrostatic separator et this time is not recoumended .

Labopatory equipment at the FOMIL office 1s very limited, It consists of
quartz crystal inspection equipment, a microscope, and surveying equimment.
The analytical equipment and Geiger counter are inadequate,
Page 5
WATER AND .
FUEL. Sea water is plentiful at the sand mines, The only mines with
adequate fresh water are Mai-Ba and Caju,
Page 6
SAND
MINING, The FOMIL beach surveys at present are incamplete, although it is
reported that zll the necessary samples have been t aken, The ¥MIL grein-count
methad of: assaying the samplee leaves much to be desired, snd it is our opinion
_that such tests should be made by more accurate methods,
Page 8
PERSONNEL. In the opinion of Kraft and Crawford, the geologist Joseph fral
is not suiteble beczuse he is not dependable, He should be used to nake

surveys, etc, but instead he hLas been doing non-geological work,

It is our opinion that the salery rates for the supervisors snd engineers
should be increased, FOMIL will not show a profit for several years, ant to

p‘rlevent discouragement, certain of the salaries should be increased.

7. BRAZIL MCBAZITE ESTIMATE.,
An accurate estimate of the amount of mineable nonazite in Brazil ir
impossible to make because there are no adequate surveys, It is & fact et

the potential production of Brazil ronazite is tremendous,
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The Brazillan DEPY estimstes that the rmonazite ressurces of Brazil are abeout
200,000 tons, Such an estimate undoubtecly agoounts only for monszite
contained in the rieh natural concentrate sand lenses on the modem ond recent

beachea, We belleve the 200,000 ton estimate is low for the following re:sonss

(1). Brazil mining prectice is to "nigh grade® & mine with crude mining wethods,
The low grade materisl is discarded, In all of the beseh mines, the
amount of monazlte conteined in the "low grade” snd "barren” sands at
least approximstes or is considerably greater than the amount contsined
in the high grsde veins, Abandoned mines, such as the MIaR:s Ling mine
which is considered worked-out, could be profitably worked to recovaer

additionzl wmonszite,

(2). Some riines , sueh ¥ai.Ba, are contimually depositing monezite. The
Experience of FOMIL im being eble to vemine nined-out sreas after

stoyms is an example of this,

(3). Mo surveys have been madt of the monazite rescurces of beach sends
lying below the water level, It is Brazilien practice not to wine

below the water table because proper equipment 1s not used,

(4). The igneous country rock slong the monazite-producing coast is the
soupce of the monsfite on the besches, Nearly ell samples of clay
{deyived f ron this rock) will siiow wonssite on panning. If sueh cleys
were avsilable in this country, serious consideration would be rivern Lo
mining thex for monzzite, It was reported to us that clays ss far s
100 miles inland from the coast will show monamite on panning., In ihe
clay cliffs at MaleBa, monezite is seslly visible at certaln asrots, anc
most random samples of the clay wili show at lsast small mmounts o0 onoe

zite on panning.

Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1



«23-
Approved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1

The smount of such clays in Brazil is urlimited insofay as monazite rrodncticn

is concerned, From our observations, we estirate that the monazite resorces

of Brazil amount to m.ny millions of btons.
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A small monazite beach at Carapebus,

AREA 2334 BRAZIL ESPIRITO SANTO CARAPEBUS 20 16 8 4o 12 W

263) . Small manazite beach. 1948.
25X1A ’ I‘%l Restricted 25X1A

22

Utu, E. Espirite Santo

ARGA 233H BRAZIL E. ESPIRITO SANTO uBy 20 49 8 4o 37 W
(\”\C 1262) 1948 Restricted 25X1A

25X1A
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ARCA Z33H BRAZIL ESPIRITO SANTO PONTA-DE FRUTA 20 32 § 40 23 W
(WAC 1263) Monazite mine controlled by FOMIL. 1948,
Restricted

25X1A

AREA 233H BRAZIL ESPIRITO SANTO PARATI 20 50 8 40 33 W
(WAC 1263) Monazits mining controlled by FOMIL. Sand is
mined from ridge immediately left of the beach. 1343,

25X1A I:I Restricted

AREA 233H BRAZIL ESPIRITO SANT:
20 32940 35e (o 0 SANTO POAT
!

R A DE FRUTA
AC 1263). Monszite mine controllsd by

dinea houss pump and tabling equipmen

FOMIL. The b

25X1A —

.

UL L ok

AREA 2§5H BRAZIL ESPIRITO SANTD PONTA DE FRUTA 20 32 8 40 23 w
#AC | Beach mined for monazite. 1948,

25X1A Restricted ‘ I:l
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AREA 233H BRAZIL ESPIRITO SANTO MAI-BA 20 36 § 40 36 ¥

t[M\C 1263) Beach mined for monazite. 1348,
| Restricted |:| : 25X1A

AREA Z33H BRAZ'L ESPIRITO SANTO MAI=BA 20 36 S 40 36 W
(WAG 1263) Temporary piles of sand scraped from the beach

sarface after storms, (Monazite minin ). :
I:tl ° Restricted i r-ﬁm:l 25X1A
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Halods nine, The

bales ape dug by hand
sod the mon-gite rien
s velas (davk stresic!
are pelectiveiy rrmosvel.
The zined sond e
Svanspoyted o ihe =11l
By trusk {yoad spaiast
the cliff), ¥here so
vood is availavle, the

25X1A

AREA 233H  BRAZIL ESPIRITO SANTO MAI-BA 20 35 S 40 36 #
{WAC 1263) Monazite mine controlled by FOMIL. 1948,

Restricted
25X1A
AREA 233H BRAZIL ES$ 25X1A
FIRITO SANTO MAI-BA 20 36 8 40 36 W
(#AC 1263} Monazite mining contr‘ollad? 5€HIA. l?
Restricted 5
‘ 25X1A
i AREA ZéﬂH BRAZIL ESPIRITO SANTO NAJ-BA <0 36 8 40 36 W
KAC 126 Monezite mining controlled by FOKIL, 1J48,
Restricted
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AREA Z33H BRAZIL ESFIRITO SANTO PARATI 20 50 S 4O 33 W
{4AC 1263) Monazite mining controlied by FOMIL., Torres
1348,

dolly operations. "
25X1A |_'—_| Restricted 25X1A

rarati oeach {m. a’}n Sand 18 mined fyoa
ii:aridga Dmcediately left of the beach.
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Mai~ Ba mill, The oconcentrating tables are in the
thatched bullding, and pumps and power equipment &re
in the building to the leit., The mined smand stock-
pile i3 at the extreme upper right.

AREA Z3%H BRAZIL ESPIRITO SANTO MAI-BA 20 36 S 4 3% W
{UAC 1-63) Monzzite miaing controlled by FOMIL. 1948,

25X1A Restricted

- a - -

AREA- £33H BRALZIL ESPIRITO SANTO MAL-BA 20 36 8 1.‘0 36 W
(RAC 1263) Monazite mining controlled by FOMIL., View of

i rom the beach. 1343,

25X1A |i"'u| Restricted
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ARLA 233H BRAZIL ESPIRITO SANTD VITORIA 2D 1) 8 40 I W
(#AC 1263) Monazite mining controlied by FOMIL. Rotary

drier at the rear of Magnetic separator plant near Vitoria,

25X1A 1948, |:| Restricted

AREA Z33H  SRAZIL ESPIRITH SANTO VITORIA 20 13 S 40 I &

(WAC 1263) Macnetic separator plant near Vitoria. 1348.
25 s

Hagnetic seLarator plant, cross-belt msgnetic sesarator, amd robary
drier st the rear of the building.

ARLA Z33H BRAZIL ESPIRITO SANTO VITORIA 20 13 S 4O 21 W (WAC 1263)
Monszite mining controlied by FOMIL. Cross-belt megnetic separator., 948,

25X1A ! Restricted
Appreoved For Release 2003/10/02 : CIA-RDP80-00926A000600040002-1

25X1A

25X1A
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AREA 533H BRAZIL Ri0 DE JANEIRO SAPUCAIA 22 02 & 4z 50 W

A .aved-EanRe)leaseQOGB-ld_Ql&ZrbCLA-RDB‘OBQ-.OO / 000666040002‘*1 :
25X1A b Restricted &l ) _ 25X1A

AREA 55%3H BRAZIL RIQ DE JANEIRO SAPUCAIA 22 0 S 4z 50 W

eer eryl mine controlied by FOMIL : :
25X1A ﬁ ) per! Restric:ed ! ]_LIS:| 25X1A

Sapacia beryl mine, The bLlosted pegmatite rock is
hand picked for beryl as it is shoveled igtc & glory
hole from which it is conveyed to the mine dump,

AREA 533H BRAZIL RID DE JANEIRO SAPUCAIA 72 02 § Wy 50
Times Gazetteer) Beryl mine controlled by FOMIL.___taka

25X1A Restricted 25X1A
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